3=4 


NATURE 


[Aug. 21, 1S73 


I have already trespassed too much on the columns of Naturf, 
and I shall conclude by saying that these instances are not 
thought extraordinary here, and that the belief that cattle and 
horses can find their way “straight” is firmly held by all bush- 
men. 1 have heard similar instances at Lake Torrens, the Dar¬ 
ling River, and Maneroo. 

I am aware that they do not affect the question as to how a 
cat finds her way home when conveyed shut up in a bag, but I 
conceive that they bear out the view suggested by Mr. Darwin, 
and with which my own experience coincides. 

A. W. Howitt 

Bairusdale, Gippsland, Victoria, May 21 
Ingenuity in a Pigeon 

The following facts (having been witnessed by myself) may, 
perhaps, be considered worthy of insertion in your journal, as 
bearing on the subject of “ Perception and Instinct in the Lower 
Animals,” which has lately been brought into such prominent 
notice. 

(in the Richmond road (Surrey), at about a mile from the 
town, stands an old roadside inn, yclept “The Black Horse,” 
owned by one R. Ketley. Attached to the house are a number 
of domestic pigeons cf various breeds, chiefly “ Pouters.” 

Having occasion to wait lor my pony to be harnessed at this inn 
a few years since, my atiention was directed by a gentleman (a 
resident of the neighbouthood) with whom I was acquainted, to 
the strange conduct of one of these birds. 

A number of them were feeding on a few oats that had been 
accidentally let fall while fixing the nose-bag on a horse standing 
at bait. Having finished all she grain at hand, a large “Pouter” 
rose, and flapping its wings furiously, flewdirecily at she horse’s 
eyes, causing that animal to toss his head, and in doing so, of 
course shake out more corn. I saw this several times repeated ; 
in fact, whenever the supply on hand had been exhaus'ed, 

I leave it to your readers to consider the train i f ihougbt that 
must have passed through the pigeon’s brain before it adopted 
the ciever method above narsated, of stealing the horse’s 
provender. 

Was not this, indeed, something more than mere instinct? 

Richard H. Napier 

Upton Cottage, Bursledon, Southampton, Aug. 13 


The Origin of Nerve Force 

1 NOTICE in Nature for July 21 a paper by A. H. Garrod, 
Suggesting that nervous force has its oiigin in thermo-electric 
currents due to the difference of temperature between the surface 
aud interior of the body. W’ithout presuming to any opinion 
from the physiological point of view, I venture to mention one 
or "two obvious difficulties. 

Although, as the writer observe?,'“ in cold weather the im¬ 
pulse to act is much more powerfully felt than in summer, when 
the air is hot, and iheretoie the temperature of the surface is 
higher,” yet even 9S 0 F. (the internal temperature of a healthy 
body) is not uncommon for the air in tiopical climates, where, 
the natives can undergo great exertions. But, according to the 
thermo-electric hypothesis, the nerve force must in this case be 
nil. Again, temperatures of 140° to 160° F. are easily sustained 
for a considerable time in the Turkish Bath. Under these con¬ 
ditions the direction of the current should be reversed ; and, even 
supposing that positive and negative currents both acted in the 
same sense on the muscles and nervous ganglia, it would seem 
that there must be an instant of transition when the two should 
be balanced, and nervous force at 2ero, and the powers bolh of 
sensaiion and motion lost with it. 

The thermo electric theory is not required to explain the cases 
to which Mr. Garrod alludes. We have only to consider that 
the body must be kept at a constant temperature of about tjS' F., 
while heat is being continually evolved internally by nervous and 
muscular action, to see that the surface of the body must be 
cooler than the interior in order to get rid of the superiiuous heat 
wilhout consumption of work in increased perspiration and eva¬ 
poration. At high external temperatures there will naturally be 

disinclination to muscular exertion ; not only because it pro¬ 
duces heat which tends to upset the equilibrium of temperature, 
but because the force that would have been expended in it is 
consumed in increased action to get rid of the heat That the 
exhausting effect of hot water is much greater than that of hot 
air is accounted for both by its greater conductivity and specific 


heat, and still more because it checks evaporation, which is one 
of the most powerful outlets for waste heat. It must be familiar 
to everyone that rapid exhaustion is produced by immersion not 
only in hot water but in that of almost any temperature. Taking 
70° as an average external temperature, we shall find that im¬ 
mersion in water at 30” would be quite as rapidly destructive of 
nervous energy as in that of 110°; and that while air of the latter 
temperature could be sustained by the naked body for long 
without inconvenience, that of 30° would be rapidly latal unless 
the temperature was kept up by violent exercise. 

Supposing the brain to be really colder than the blood, I shall 
be glad if some physiologist will inform me if this is not due to 
the consumption of heat in building up the complicated and un¬ 
stable matter of the brain from the comparatively stable and 
simple constituents of the blood, and in this case, if there is any 
difference of brain temperature between times of rest and nutri¬ 
tion (sleep) and those of active exertion. 

Knowing as we do that chemical action is constantly going cn 
in the body and that electrical disturbance is an almost constant 
result of such action, it stems hardly neces-ary to look further 
for the source of nerve force, tliouga we are in almost complete 
ignorance of the details of its production. 

Henry R. Procter 


The Flight of Birds 

Your correspondent, J. Guthrie (vol. viti. p. S6), has struck a 
note which will, 1 think, echo. The question he raises is one which 
has exercised more minds than one. It has been present to me 
individually almost ever since I was able to reasoa The oppor¬ 
tunities enjuyed by exiles, especially in tropical coumries, for 
the study ol the phenomenon of a body, poised in mid-air, with 
no apparent support, is considerable, owing to the boldness and 
number of kite s and birds of that class. 1 have watch.- d them 
from the point of view-—figuratively speaking—of your Cape 
correspondent, scores of times, and sometimes under peculiar 
conditions: but I am unable to add anything certain to the bare 
statement that birds of prey can maintain a position of absolute 
apparent rest. 

It is some fourteen or fifteen years since I first watched an 
eagle in a telescope, with a view to test an expLnaiion—the same 
as that suggested by Mr. Guihrie—hazarded as a conceivable 
po sibtlity by my father, long before. Since that day I have 
had innumerable opportunities for close watch—some of which I 
will describe—and never have I seen anything to support it. 

Not to go back too far, as I must trust to memory, l was, 
two or three years 3go, on the summit of a long-backed solitary 
hill, 500 or 600 ft. high, in the Coimbatore plains of 
Southern India. There was alight breeze blowing, and I saw an 
eagle stemming it, on the leeward side of the hill, which was steep. 
Sometimes he was within (say) fitly yards, and having a good 
glass at hand, I rested it on a stone heap, and watched him. It was 
frequently possible to see him thus, stationary in a motionless field 
of view, at an apparent distance of io or 12 It. Not a feather 
quivered : the head was turned from side to side as he scrutini-ed 
the hill-side : occasionally a foot was brought up to the beak : 
the roll of the eye was perceptible; but otherwise he was at 
test to all appearance. . Of couise the tips of the wings came in 
for a share of my scnttiny. They may have been quivering, but 
they looked as steady as those of a stuffed specimen. And here 
I may observe, that for this appearance to be compatible with 
an unperceived vibration, the position of rest must have existed 
alternately with successive excursions, and the time occupied by 
the latter must have been insignificant as compared with the 
duration of rest. I find it impossible to accept this explanation, 
even as a first step, and need not inquire how it would produce 
the supporting effects. The tail, I should mention, was not at 
rest. It was frequently feeling, as it were, the passing breeze. 

It is to be understood that in the course of frequent changes of 
general position, I had the bird under examination from different 
directions—not always of course so favourably. 

On another occasion I spent a fortnight ori the summit of a 
peculiar hill in this neighbourhood, with nothing to do but 
recruit as fast as possible. The hill resembles a disli-cover at 
top, and being the resort of fugitives from the dust and drought 
and heat of Bangalore in April and May, who occupy every avail¬ 
able dwelling on a very restricted spacej there is plenty to attract 
the kites from far and wide, to say nothing of vultures. There 
are two or three kinds of kite, but for the present subject they 
are all the same—fine, powerful, bold birds, with a stretch of 
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three or four feet of wing—who will swoop and take meat from 
a basket on a man’s head, any day, or e>en from his hand. A 
score or two of these circling about lhe kitchen and outhouse-', 
may be watched with advantage from the house-top, as is evi¬ 
dent. The difficulty is to reproduce, in description, anything 
definite, from the copiousness of the evidence. I can therefore 
only express distinctly the conclusions I formed :—(t) that it was 
utterly incomprehensible ; (2) that there must be some unper¬ 
ceived source of motion; (3) that it might be (and probably 
was), a subtle utilisation of the varying air currents met with or 
sought for. This conclusion lands one in a new set of perplex¬ 
ities, it is true ; but it is the least opposed to reason, however ill 
it may accord with some of the facts as interpreted by us. 

Vultures are large heavy brutes, with comparatively little 
wing-power, and their flight is far slower and heavier. They very 
commonly rest on the ground, doing nothing, and if disturbed, 
the effort to rise is evidently a toilsome one. Keveitheless, they 
too possess, and largely exercise the power, of sustaining them¬ 
selves in mid-air without apparent action. Not that they ever 
rest motionless, but they sweep about in endless paths with 
hardly ever a beat of the wing except on occasion, in this respect 
seeming to husband their strength much more than the kites, 
who are always on the move, and wheel in much sharper curves. 

I was a good deal impressed, at one time, with the notion that 
the secret lay in slants of wind taken advantage of, but the more 
I see the less I like it It is impo,sitde to conceive upward 
currents as commonly strong enough to support a dead bird simi- 
larly extended. And though I am not prepared to assert that I 
have ever seen birds floating motionless where there was no wind, 
yet if we are to take the vertically resolved portion of wind, 
considered as essential, as the supporting agency, what becomes 
of the horizontal force? Given a sufficient momentum, one 
could conceive an economic expenditure of ir, but not enough to 
explain the endless wheelings of vultures, much less the long 
continued poising without forward or backward movement of 
eagles. 

In fine, I can only echo Mr. Guthrie’s appeal for further ex¬ 
planation ; but I beg that we may have no nonsense about 
“ bones filled with air." One is tempted to ask in that case if 
death solidifies the bones, to account for the undeniable weight 
and density of a goose. J. Herschel 

Bangalore, July 6 


Earthquakes in the Samoan Islands, South Pacific 

On two former occasions I have contributed to Nature notices 
of the earthquakes experienced in these islands. I will now 
continue my list from the commencement of 1S7 2 . 

On March 22, at 1.25 P.M., there was a shock from N.E., 
motion horizontal. Vibration continued 15 seconds. For 
several seconds before the motion was felt, and during the whole 
time of vibration, there was a noise like distant thunder. 

On April S, at 3,10 p.M., there was ..a slight shock, hori¬ 
zontal. 

May II, at 10.20 A.M., we had a double shock. This was 
rather severe. Motion horizontal; interval between shocks, 15 
seconds; total duration, 25 seconds. 

May 28, at 10.30 I’.M., a slight horizontal shock. 

Sept. 9, at 10.20 P.M., double, horizontal shock from N.E. ; 
interval 125 seconds. This was a more severe shock than we 
usually feel here. 

Nov. 12, at 5.10 A.M., a slight horizontal shock. 

Dec. 3, at 9.20 P.M., a slight horizontal shock. 

Jan. 2, 1873, at 7.40 A.M., a shock which, in these islands, is 
considered very severe. The motion was horizontal. The main 
undulation was followed by rapid oscillations for 45 seconds, 
followed by a sea-wave. 

I regret that I cannot give full and definite information re¬ 
specting this earthquake. I was away from home at the time, 
staying at the inland residence of the British Consul, on the 
island of Upolu, where I was unable to note with precision any 
of the accompanying phenomena. The Consul’s residence is a 
wooden building with a ground floor only. It stands due east 
and west. This shook very severely with the rapid undulations 
of the earth-waves, apparently, longitudinally from east to west. 
I at once thought the centre of impulse was to the east of my 
position. Of this, however, I am by no means certain ; in fact, 
I have reason to doubt whether my observation on this point was 
correct. The sea-wave was almost entirely confined to the south 
coast of the islands of Upolu and Saraii. On the island of Tu- 
tuila (forty miles to the east of Upolu) it rose equally on the 



south and north sides. I have at present no information from 
Manua (three islands about sixty miles east of Tutuila) except 
that both earthquake and sea-wave were felt there. None of 
those who saw the sea-wave noticed particularly the time which 
elapsed between the earthquake and the rolling inland of the 
sea-wave. All my informants from Saraii (the most westerly 
island) agree that the one followed the other almost 
immediately. They felt the earthquake and almost im¬ 
mediately afterwards saw the reef bare much lower than 
it is at low tide. The tide was at about half-ebb at the 
time. Following closely on this efflux came the reflux in a large 
wave which rolled inland and flooded (the sites of villages lying 
low at the back of deep bays. This wave rose about 6 ft. above 
high-water mark during spring tides. The rise and fall during 
spring tides in this group being about 4 ft. 6 in. The first great 
wave was followed by a number of smaller waves, and the oscil¬ 
lation continued for some time. No efflux of the sea was noticed, 
as far as I can learn, on Upolu or Tutuila. At the latter island 
the sea-wave rolled inland more than half-an-hour after the earth¬ 
quake, and rose about 6 ft. above high-water mark. No damage 
of importance was done by the wave. 

Two days after the abovefearthquakes, we had three others ii 
rapid succession, and three more have followed them on different 
days since, viz. 

On Jan. 4, at 10.45 A. 11., we had a heavy horizontal shock, or 
rather a succession of shocks, two of which were severe. These 
continued 55 seconds, and were accompanied by great rumbling 
and a hissing noise. 

Four minutes afterwards, viz., at 10.50 A.M., we experienced 
another sharp shock, accompanied by similar noises. The 
vibrations of this shock continued 15 seconds. We had scarcely 
recovered our equilibrium and quieted our nerves after this second 
shock when, at 10.57 A.M., we were startled by another, the 
oscillations of which lasted 20 seconds. This also was accom¬ 
panied by great rumbling. 

No damage was done by these earthquakes. The buildings 
in these islands are all low, and nearly all are built with wood, 
so that only a very severe earthquake could do much injury. 

On Jan. 8-9, at midnight, another slight horizontal shock 
was felt. 

On Jan. 13, at S.45 A.M., we had another which was also 
slight. 

On Jan. 14, at 5.24 A.M., there was another slight horizontal 
shock. 

The Samoan Islands owe their existence to volcanoes, as they 
consist almost entirely of volcanic rock. There has, however, 
been no eruption for a very long period until in 1S67, when, it 
will be remembered, a submarine volcano burst out between Tail 
and Olosenga, two of the Manua islands in the eastern end of 
the archipelago. This subsided after a forin'ght’s activity. 
A few- months afterwards I was on board II.M.S. Falcon when 
soundings were taken over the spot where the volcano had been. 
We found a cone I So feet above the bed of the surrounding 
ocean: the average depth of the sea around it being iaofathoms, 
while the depth on the apex of the cone was only 90 fathoms. 
There has been no further eiuption from this volcano up to the 
present time. Almost ever since this lias been quiet, there has 
been great activity in the volcano of Nina Foou, in the neigh¬ 
bourhood of the Friendly group of islands. 

Samoa, S. Pacific S. J. Whitmee 

THE ARITHMOMETER 

M OST of our readers who have anything to do with 
calculations have heard of the above calculating 
machine, the invention of M. Thomas de Colmar._ A few 
remarks, therefore, on its construction and operation may 
be of interest to those who have not seen this really useful 
calculating machine. 

The instrument is of small size, the one which we are 
about to describe being only 22 in. long, 6 J in. wide, and 
3i in. deep. 

We can best give an idea of the great saving of time 
effected by this instrument when we state that with it 
eight figures (tens of millions) can be multiplied by eight 
figures in eighteen seconds, sixteen figures be divided by 
eight figures in twenty seconds, and a square root of six¬ 
teen figures be extracted, with the proof, in less than two 
minutes. 

Our illustration shows a top view of an arithmometer 
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